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Round Table III
Mycoplasma Arthritis
Convenors: W. MASIGA, Kenya, AND F. JORDAN, Liverpool
Contributors: L. WASHBURN, Salt Lake City: Rabbit Model
B. COLE, Salt Lake City: Murine Model
H. YOSHIDA, Kurume: Human Model
F. JORDAN, Liverpool: Avian Disease
R. ROSS, Ames: Swine Disease
G. COTTEW, Victoria: Other Farm Animals
Tendons and tendon sheaths and periarticular tissues are frequently involved in
arthritides associated with mycoplasmas. It was therefore thought relevant to
enlarge the title to "Arthritis and tenosynovitis."
The arthritic conditions associated with mycoplasma infection were considered in
turn for the rabbit, the rat and mouse, the chicken and turkey, the human patient,
the pig, and cattle, sheep, and goats.
The general theme of the contributions was as outlined below, for all but the
humanspecies, althoughdifferentaspects wereemphasizedbydifferent participants.
It included: (1) the epidemiology (the mycoplasmas-species, virulence, tropism,
numbers, route of infection; the host-genetic and immune resistance, age;
predisposing factors); (2) clinical signs; (3) lesions, both gross and histological;
(4) pathogenesis; (5) the presence or absence of the mycoplasma in the joints; (6)
serology and significance of antibody; and (7) control.
In the rabbit, in which M. arthritidis infection was considered, it was emphasized
that it was strictly an experimental disease following intra-articular injection with
viable organisms or following the inoculation of non-viable organisms inoculated
into a sensitized host. The main species affecting rodents are M. arthritidis and M.
pulmonis. Although these arthritides occur naturally, the disease conditions have
been extensively examined experimentally. In the fowl, the type of arthritis most
commonly seen and most extensively studied is that caused by M. synoviae. This
organism shows tropism, some isolates showing a predilection for the respiratory
tract and some for thejoints. It has also been demonstrated that the organisms vary
in virulence, at least for the embryo and young chick. For swine, M. hyorhinis in
young pigs (3-10 weeks) and M. hyosynoviae in older pigs (12-24 weeks) are the
most important mycoplasmas although M. hyopneumoniae has been shown to cause
disease experimentally. In this connection it is ofinterest that arthritis caused by M.
hyosynoviae is often associated with osteochondrosis. In cattle, sheep, and goats the
following are the mycoplasmas associated with arthritis: Cattle-M. mycoides
subspecies mycoides, M. bovis, bovine group 7, and occasionally M. alkalescens;
sheep-M. agalactiae, M. capricolum (severe arthritis, but rare); goats-as for
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sheep and also M. mycoides subspecies mycoides (large colony type).
In general when the disease occurs naturally the young seem to be more severely
and more frequently affected.
The production and severity of disease is influenced by the genetic constitution of
the host as has been shown with inbred mice and also among breeds of pigs. How-
ever, it is important to appreciate that genetic influence on mycoplasmal arthritis
may be effective at a number of possible levels including that of infection,
multiplication of the mycoplasmas, localization in target tissues, and interaction
with cells of the immune system.
Lameness, unnatural stance, and difficulty in rising are to be expected as clinical
signs but in some species ofhost and with some species ofmycoplasma, as for exam-
ple in M. synoviae infection ofthe chicken, systemic disease may occur as well as ar-
thritis; it may terminate fatally.
Gross lesions of the joint include swelling of the periarticular tissue which can be
readily observed unless thejoint is covered in large muscles such as the stiflejoint in
the pig. Gross lesions in the fowl with M. synoviae infection may also include swell-
ing of the spleen, liver, and kidneys and occasionally atrophy ofthe thymus and the
bursa of Fabricius. There are no similar reports for the mycoplasma arthritides in
the other animal species although in all the species there may be lesions in other
organs such as the lungs and mammary glands occurring concomitantly with ar-
thritis. In the fowl and other species, tenosynovitis may accompany the arthritis.
The histology of the joint lesions has a number of similarities in all the host
animals although the nature ofthe intra-articular exudate and the preponderance of
cell type varies. The changes include exudation into thejoint cavity, at first fluid and
later fibrinous (caseous in the fowl), accumulation of neutrophils followed later by
lymphocytes, plasma cells, macrophages, and periarticular edema. As the condition
becomes chronic, lymphoid follicles are formed, there is villus formation of the
synovium with hyperplasia of epithelial cells, and there may be pitting of articular
cartilage and a granulomatous change. It has been suggested that the affected joint
may virtually become a lymphoid organ.
The studies on pathogenesis have been made most extensively in the rabbit, rat,
mouse, and the chicken. From the studies in rabbits, rats and mice, and the observa-
tions on the effect ofmany ofthe arthritis-causing mycoplasma on cells and tissue of
the immune systems (as indicated in Symposium VIII of this conference) it would
seem that this system plays a major role in pathogenesis. Suggested factors influenc-
ing pathogenesis include: mitogenicity of mycoplasmas for both T and B lympho-
cytes; induction of cytotoxic lymphocytes; induction of a and 'y interferons; activa-
tion of macrophages and complement; immunosuppression; polyclonal antibody
production; acquisition of host lymphoid cell antigens, or binding to histocom-
patibility antigens.
In support of the likelihood of chronic arthritis being caused by an immune
response is the difficulty or failure to recover the organisms from the affected joint.
In addition, in the chicken, although antigen has not been found antibody com-
plexes have been recognized in glomerular nephritis, in plasma and reticulum cells of
the spleen, synovial cells, Kupfer cells of the liver, and in blood vessel walls. In the
bovine it has been shown that the intra-articular inoculation of killed M. mycoides
subspecies mycoides or A. laidlawii causes a severe synovitis similar to an allergic
reaction. Furthermore, the presence of galactans and glucans, respectively, produced
by M. mycoides subspecies mycoides (small and large colony type) and the group 7
bovine organism enhances the production of arthritis. In the fowl the observations
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on arthritis following thymectomy and bursectomy indicate that chronic arthritis
following intra-articular infection with M. synoviae is mainly associated with
dysfunction of the thymus. It is of interest that antibody in the mouse, rat, and
chicken to the respective mycoplasma lacks neutralizing properties. In the pig little is
known about pathogenesis but antibody to M. hyorhinis develops in the joints and
serum of infected pigs and a low level of Rh factor is found at these sites also.
In man it is still not known whether mycoplasmas have any etiological influence
on rheumatoid arthritis, although as long ago as 1939 Sabin suggested this possi-
bility. There are at least 30 references in the medical literature suggesting that ar-
thritis is a complicating sequel to M. pneumoniae infection but in no case were myco-
plasmas recovered from thejoints. On the other hand M. pneumoniae, M. hominis,
and U. urealyticum have been recovered from immunocompromised patients. These
observations do not exclude a possible role for mycoplasma in the etiology of rheu-
matoid arthritis in man and further observations with newer improved techniques
for recovery of the organism, detecting the antigen, and simulating the condition in
animal models should be made.
Apart from the lack of a precise understanding of the pathogenesis of myco-
plasmal arthritis in animals and the possible involvement of mycoplasma in human
arthritis, a number of basic issues remain unresolved. For example, in the natural
disease why should only a proportion of a population at risk succumb to arthritis
despite widespread mycoplasma infection? What attraction is there in the joint
tissues for the respective mycoplasmas? Are antibodies present in the affected joints
of ruminants and chickens as in the small experimental animals? Are antigen-
antibody complexes and not living mycoplasmas involved in some cases? Why are
rats, mice, and poultry unable to produce potent neutralizing antibody to the respec-
tive arthritic mycoplasmas although they can be protected against reinfection? How
is protection mediated? What mechanisms are involved in perpetuating the joint le-
sion, and what genetic factors are involved?
Further studies on mycoplasmal arthritis in man and animals are clearly indicated.
For the human condition, the examination ofjoints, respiratory, genital, and other
tissue for mycoplasmas by all possible means, as early in disease as possible, should
be continued. For the disease in animals, elucidation of the pathogenesis is the main
problem and studies ofthe various species ofmycoplasmas in different hosts should
be pursued with elucidation of the numerous factors involved. The influence of
genetic constitution of the host on the production of arthritis might best be studied
in mice for which there are a large number of inbred strains, while the chicken and
turkey are the experimental animals of choice in differentiation of the effect of the
bursa of Fabricius (and B cells) and the thymus (and T cells).
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